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[0001] This application claims the benefit of Korean Patent Application No. P2000-86012 filed 
in Korea on December 29, 2000, which is hereby incorporated by reference. 



BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0002] The present invention relates to a display device, and more particularly, to a test pad of a 
liquid crystal display (LCD) device. 

DISCUSSION OF THE RELATED ART 

[0003] CRT Braun tubes have been widely used for monitors of televisions and computers to 
achieve a relatively easy display of colors and a rapid operation time. 

[0004] However, CRT Braun tubes tend to have high power consumption. In a typical CRT 
Braun tube, a certain distance is needed between an electron gun and a screen. This distance 
makes it difficult to construct compact CRT Brown tubes. Also, a CRT Braun tube is typically 
heavy, so that it is hard to carry. To solve these problems, various display devices have been 
studied. Among these display devices, LCD devices have been widely used. 
[0005] An LCD device can be manufactured to have a relatively thin structure, so that the LCD 
device can be used as an ultra thin display device for a wall-tapestiy television set, for example. 
Also, LCD devices are light in weight and tend to have low power consumption. For these 
reasons, LCD devices have attracted attention as substitutes for CRT Braun tubes. For example, 
LCD devices are now widely used for notebook computers operated by batteries. 
[0006] As shown in FIG. 1, an LCD device includes a lower substrate I having a TFT as a 
switching device, an upper substrate 2 having a color filter, and a liquid crystal 3 formed between 
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the lower substrate 1 and the upper substrate 2. Even though the LCD device does not emit light 
itself, picture images are displayed by an electro-optical mechanism of the liquid crystal. 
[0007] As shown in FIG. 1, TFT array 4 is formed on the lower substrate 1, and a black matrix 
5, a color filter film 6, a common electrode 7, and an alignment fikn 8 are sequentially formed on 
the upper substrate 2. 

[0008] The lower substrate 1 and the upper substrate 2 are attached to each other by a sealant 9, 
which may be, for example, an epoxy resin. Then, a driving circuit 1 1 and a printed circuit board 
(PCB) 10 is connected to the lower substrate 1 through a tape carrier package (TCP) 12. 
[0009] In the TFT array 4, a plurality of gate lines and data lines are formed to cross each other, 
and a plurality of TFTs are formed at intersections of the gate lines and the data lines. 
[0010] The LCD device is divided into three parts: an LCD panel, a printed circuit board 
(PCB), and an external part. The LCD panel includes two substrates having liquid crystal. The 
PCB injected therebetween has drivers that drive the LCD panel and internal circuitry. The 
external part includes a backlight. 

[0011] FIG. 2 is a module diagram showing a structure of the LCD panel and the driver. 
[0012] As shown in FIG. 2, the LCD device includes an LCD panel 21 , a gate driver 23 that 
drives a gate driving signal to the LCD panel 21, and a source driver 25 that applies signal data to 
the LCD panel 21. 

[0013] The gate driver 23 generates scan signals sequentially to a plurality of gate lines 
arranged on the LCD panel 21, Then, the source driver 25 applies a signal voltage through the 
data lines when the gate driver 23 turns on the TFTs. 

[0014] In the LCD panel, the plurality of gate lines and data lines have a matrix structure. A 
TFT and a pixel electrode are formed at each intersection of the gate lines and data lines. If a 
TFT is turned on by the scan signal that is applied from the gate driver 23 to the gate lines, the 
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signal voltage applied from the source driver 25 to the data hues is transmitted to the pixel 

electrodes through the TFTs, thereby displaying a picture image. 

[0015] At this time, a plurality of gate pads and data pads are extended, respectively, from the 
gate lines and data lines in the vicinity of the LCD panel 21 to transmit signals generated from 
flie gate driver 23 and the source driver 25 to the LCD panel. The gate pads and data pads are 
connected to shorting bars to perform testing. When the testing is completed, the shorting bar is 
removed. 

[0016] The tests can be classified into an In Processing Test (IPT) and an on/off test of a TFT. 

[0017] The IPT tests for a line defect or a point defect of the gate and data lines after the lower 

substrate 1 is formed. The on/off test of a TFT tests for a defect in the on/off operation of a TFT 

after the lower substrate 1 and the upper substrate 2 are attached to each other. 

[0018] The structure of a test pad according to a related art LCD device will be described in 

detail. 

[0019] FIG. 3 is a plan view showing the structure of the test pad according to the related art 
LCD device. 

[0020] As shown in FIG. 3, the test pad includes a first shorting bar 3 la, a second shorting bar 
3 lb, a first test pad 33a, a second test pad 33b, a third shorting bar 3 Ic, a fourth shorting bar 3 Id, 
a third test pad 33c, and a fourth test pad 33d. 

[0021] The first shorting bar 31a is connected to odd numbered data pads (Dpi, Dp3,...) among 
a plurality of data pads (Dpi to Dpn) and the second shorting bar 31b is connected to even 
numbered data pads (Dp2, Dp4...). Then, the first test pad 33a applies a signal voltage for testing 
to the first shorting bar 31a, and the second test pad 33b is formed in a different portion of the 
pad region than the first test pad 33a to apply the signal voltage for testing to the second shorting 
bar 31b. The third shorting bar 31c is connected to odd numbered gate pads (Gpl, Gp3,...) 
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among a plurality of gate pads (Gpl to Gpn), and the fourth shorting bar 3 Id is connected to even 
numbered gate pads (Gp2, GP4,...). Then, the third test pad 33c applies a signal voltage for 
testing to the third shorting bar 31c, and the fourth test pad 33d is formed on a different portion of 
the pad region than the third test pad 33c to apply the signal voltage for testing to the fourth 
shorting bar 3 Id. 

[0022] Each gate pad is extended from gate lines (Gl , G2,...,Gm) arranged on the LCD panel 
100. Each data pad is extended from data lines (Dl, D2, ..,Dn) arranged on the LCD panel to 
cross gate lines. 

[00231 FIG. 4 is an enlarged plan view of the first test pad of FIG. 3 . FIG. 5 A is a sectional 
view of the first test pad taken along line I-F of FIG. 4. 

[0024] As shown in FIG. 4 and FIG. 5A, a substrate 100a is formed, and a gate insulating film 
101 is formed on the substrate 100a. Then, the first test pad 33a is formed on the gate insulating 
film 101 and is electrically connected to the first shorting bar 31a. A passivation film 102 is 
formed on an entire surface of the substrate 100a including the first test pad 33a and includes a 
contact hole to expose a predetermined portion of the first test pad 33a. Then, a transparent 
conductive fibn 37 is electrically connected to the first test pad 33a through the contact hole of 
the passivation film 102. 

[0025] FIG. 5B is a sectional view of the third test pad of the gate side taken along line I-F of 
FIG. 3. 

[0026] As shown in FIG. 5B, the substrate 100a is formed, and the third test pad 33c is formed 
on the substrate 100a. Then, the gate insulating film 101 is formed on the entire surface of the 
substrate 100a including the third test pad 33c, and the passivation film 102 is formed on the gate 
insulating film 101. The transparent conductive film 37 is electrically connected to the third test 
pad 33c by penetrating the passivation film 102 and the gate insulating film 101. 
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(00271 In the test pad according to the related art LCD device, the first test pad 33a is formed in 
a predetermined portion of the pad region to apply the signal voltage for testing to the first 
shorting bar 31a, and the second test pad 33b is formed in a different portion of the pad region 
than the first test pad 33a to apply the signal voltage for testing to the second shorting bar 3 lb. 
Also, the third test pad 33c that applies the signal voltage for testing to the third shorting bar 3 Ic 
is formed in a different portion of the pad region than the fourth test pad 33d applying the signal 
voltage to the fourth shorting bar 3 Id. 

[0028] The test pad according to the related art LCD device has the following problems. 
[0029] In forming the test pads of the gate and data sides, a test pad that applies a signal voltage 
for testing to the odd numbered data pads or gate pads is formed in a different portion of the pad 
region than the test pad that applies a signal voltage for testing to the even numbered data pads or 
gate pads when on/off testing of the TFT is performed. As a result, a resistance value of the 
shorting bar is high. 

[0030] With a high resolution of the LCD device, an area of the test pad becomes smaller. In 
the test pad according to the related art LCD device, because the test pads are formed in the 

different portions, the resistance of the shorting bar is increased. Therefore, a width of the 
shorting bar has to be increased to decrease the resistance. 

SUMMARY OF THE INVENTION 
[0031] Accordingly, the present invention is directed to an LCD device that substantially 
obviates one or more problems due to limitations and disadvantages of the related art. 
[0032] An object of the present invention is to provide an LCD device in which a test pad that 
applies an electrical signal to odd numbered data pads is formed in the same portion of a pad 
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region as a test pad that applies an electrical signal to even numbered data pads, thereby 

minimizing a resistance of a shorting bar. 

[0033] Additional features and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and attained 
by the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0034] To achieve these and other advantages and in accordance with the purpose of the 
invention, as embodied and broadly described, an LCD device includes a plurality of data pads; 
an LCD panel defined by a plurality of pad regions; a first shorting bar cormected to odd 

numbered data pads among the plurality of data pads; a second shorting bar connected to even 
numbered data pads among the plurality of data pads; and a test pad formed in a predetermined 
portion of a pad region among the plurality of pad regions to apply a signal voltage for on/off 
testing to the first shorting bar and the second shorting b^. 

[0035] In another aspect, the LCD device includes a plurality of data pads; an LCD panel 
defined by a plurality of pad regions; a first shorting bar connected to data pads that drive a first 
color; a second shorting bar connected to data pads that drive a second color; a third shorting bar 
connected to data pads that drive a third color; and a test pad formed in a predetermined portion 
of the pad region to apply a signal voltage for on/off testing to the first shorting bar and the 
second shorting bar. 

[0036] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 
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BRffiF DESCRIPTION OF THE DRAWINGS 
[0037] The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles of 
the invention. 

[0038] FIG. 1 is a sectional view of a related art LCD device. 
[0039] FIG. 2 is a module diagram of a related art LCD device. 

[0040] FIG. 3 is a plan view showing a structure of a test pad according to a related art LCD 
device. 

[0041] FIG. 4 is a partially enlarged plan view of a test pad of FIG. 3. 

[0042] FIG. 5 A is a first sectional view of a test pad taken along line I-F of FIG. 3. 

[0043] FIG. 5B is a second sectional view of a test pad taken along line I-F of FIG. 3. 

[0044] FIG. 6 is a plan view showing a test pad according to the first embodiment of the present 

invention. 

[0045] FIG. 7 A is a partially enlarged view of a test pad of FIG. 6. 
[0046] FIG. 7B is a sectional view of a test pad taken along line I-F of FIG. 7A. 
[0047] FIG. 8 A is a plan view showing a structure of a test pad according to the second 
embodiment of the present invention. 

[0048] FIG. 8B is a sectional view of a test pad taken along line I-F of FIG. 8A. 

DETAILED DESCRIPTION OF THE INVENTION 
[0049] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
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[0050] FIG. 6 is a plan view of a test pad of an LCD device according to the first embodiment 

of the present invention. 

[0051] As shown in FIG. 6, a first shorting bar 61a is connected to odd numbered data pads 
(Dpi, Dp3,...) among a plurality of data pads (Dpi to Dpn), and a second shorting bar 61b is 
connected to even numbered data pads (Dp2, Dp4,...). Then, a first test pad 63 is formed in a 
predetermined portion of a pad region and appHes a signal voltage for on/off testing of a TFT to 

the first and second shorting bars 61a and 61b. 

[0052] A test pad of the gate side has the same structure as the related art. That is, a third 
shorting bar 61c is connected to odd numbered gate pads (Gpl, Gp3,...) among a plurality of gate 
pads (Gpl to Gpn), and a fourth shorting bar 61d is connected with even numbered gate pads 
(Gp2, Gp4,...). Then, a second test pad 65 is formed in a different portion of a pad region than a 
third test pad 67 and applies a signal voltage for on/off testing to the third shorting bar 61c. At 
this time, the third test pad 67 applies a signal voltage to the fourth shorting bar 61d. 
[0053] Unlike the related art test pad of the data side, the test pads of the data side according to 
the present invention are formed in a predetermined portion of the pad region. Meanwhile, the 
test pads of the gate side are formed in different portions of the pad region, as in the related art 
test pads of the gate side. This is because the odd numbered gate lines should be operated 
separately from the even numbered gate lines during on/off testing of the TFT. 
[0054] In an IPT test after forming a lower substrate, it is not required that the odd numbered 
gate lines be operated separately firom the even numbered gate lines. 

[0055] However, in the on/off testing of the TFT conducted after attaching the lower and upper 
substrates to each other, it is necessary to operate the odd numbered gate lines separately firom the 
even numbered gate lines. That is, the second test pad 65 and the third test pad 67 have to be 
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formed in different portions of the pad region to apply the signal voltage to the third shorting bar 

61c and the fourth shorting bar 6 Id, respectively. 

[0056] FIG. 7A is a partially enlarged view of the test pad of FIG. 6. FIG. 7B is a sectional 
view of the test pad taken along line I-I' of FIG. 7A. 

(00571 As shown in FIG. 7A and FIG. 7B, the first test pad 63 includes a substrate 200a, a first 
conductive pattern 63a, a gate insulating film 201, a second conductive pattern 63b, a passivation 
film 202, and a transparent conductive film 69. 

[0058] The first conductive pattern 63a is formed on the substrate 200a and is connected to the 
first shorting bar 61a, and the gate insulating film 201 is formed on an entire surface of the 
substrate 200 including the first conductive pattern 63a. Then, the second conductive pattern 63b 
is connected to the second shorting bar 61b and is formed adjacent to the first conductive pattern 
63a on the gate insulating film 201. The passivation film 202 is formed on the entire surface of 
the substrate including the second conductive pattern 63b and includes a contact hole to expose 
the first conductive pattern 63a and the second conductive pattern 63b. Subsequently, the 
transparent conductive film 69 electrically cormects the first conductive pattern 63 a to the second 
conductive pattern 63b through the contact hole. 

[0059] Although not shown, the transparent conductive film 69 is connected with Tape Carrier 
Package (TCP). 

[0060] The first shorting bar 61a and the first conductive pattern 63 a are formed of ttie same 
material as the gate lines, and the second shorting bar 61b and the second conductive pattern 63b 
are formed of the same material as the data lines. Accordingly, the first shorting bar 61a and the 
second shorting bar 61b are disposed with the gate insulating film 201 interposed therebetween. 
Also, the first conductive pattern 63a and the second conductive pattern 63b are disposed with the 
gate insulating film 201 interposed therebetween. 
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[0061] As shown, in the first test pad 63, the first conductive pattern 63a is electrically 

connected to the second conductive pattern 63b by the transparent conductive film 69, so that an 
equal signal voltage for testing is applied to the first shorting bar 61a and the second shorting bar 
61b. 

[0062] During on/off testing, the first shorting bar 6 1 a is connected to the second shorting bar 
61b by the transparent conductive film 69, so that a resistance value of the shorting bar can be 
reduced. 

[0063] With a high resolution of the TFT LCD device, an area of the test pad for on/off testing 
becomes smaller. In the test pad according to the present invention, the fu"st shorting bar 61a is 
electrically connected to the second shorting bar 61b, so that the resistance value of the shorting 
bar can be reduced. Therefore, it is not required that the shorting bar be widened. 
[0064] FIG. 8A is a plan view showing a test pad of the data side according to the second 
embodiment of the present invention. 

[0065] In the test pad according to the second embodiment of the present invention, the test pad 
of the data side is classified into red (R), green (G), and blue (B) pixels. A first shorting bar 8 1 is 

connected to data pads for driving the R pixels. A second shorting bar 83 is connected to data 
pads for driving the G pixels. A third shorting bar 85 is connected to data pads for driving the B 
pixels. 

[0066] The first shorting bar 8 1 is connected to one side of a first conductive pattern 8 la. The 

second shorting bar 83 is connected to one side of a second conductive pattern 83a. The third 

shorting bar 85 is connected to one side of a third conductive pattern 85a. 

[0067] The other sides of the first conductive pattern 81a, the second conductive pattern 83a 

and the third conductive pattern 85a are electrically connected to one another by a first 

transparent conductive film 89 after a passivation process step. 

l-WA/1710922.2 11 



[0068] The first shorting bar 8 1 and the third shorting bar 85 are formed of the same material as 

the gate lines, and the second shorting bar 83 is formed of the same material as the data lines. 
[0069] The first conductive pattern 8 1 a is formed of the same material as the first shorting bar 
81, and the second conductive pattern 83a and the third conductive pattern 85a are formed of tide 
same material as the second shorting bar 83. 

[0070] Accordingly, the first conductive pattern 8 la is connected to the first shorting bar 81 and 

is formed on the same layer of a substrate 300a as the gate lines and the first shorting bar 81. 
Then, the second conductive pattern 83a is connected with the second shorting bar 83 and is 
formed on the same layer of a gate insulating film 301 as the data lines and the second shorting 
bar 83. The third shorting bar 85 and the third conductive pattem 85a are disposed with the gate 
insulating film 301 interposed therebetween. That is, the third shorting bar 85 is connected to the 
third conductive pattem 85a by a second transparent conductive film 89a so that the third shorting 
bar 85 is not coimected to the first shorting bar 81 electrically. 

[0071] The first shorting bar 81, second shorting bar 83 and ttiird shorting bar 85 have to be 
electrically disconnected from one another when tests other than on/ofF tests are performed. To 
this end, the second transparent conductive film 89a is used to connect the third conductive 
pattem 85a with the third shorting bar 85. 

[0072] If the third conductive pattem 85a is formed on the same layer as the second shorting 

bar 83 and is electrically cormected to the third shorting bar 85 by crossing the second shorting 

bar 83, the second shorting bar 83 can be directly connected to the third conductive pattem 85a. 

In this case, tests other thzn on/off tests caimot be performed. 

[0073] FIG. 8B is a sectional view of the test pad taken along line I-F of FIG. 8 A. 

[0074] The first conductive pattem 8 1 a is formed on the substrate 300a, and then the second 

conductive pattem 83 a is formed on an entire surface of the substrate 300a including the first 
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conductive pattern 81a. Subsequently, the third conductive pattern 85a is formed adjacent to the 

second conductive pattern 83a. 

[0075] A passivation film 302 is formed on the entire surface of the substrate including the third 
conductive pattern 85a. The passivation film 302 includes contact holes exposing predetemiined 
portions of the first conductive pattern 81a, second conductive pattern 83a and third conductive 
pattern 85a. The first conductive pattern 8 la, second conductive pattern 83a and third conductive 
pattern 85a are electrically connected to one another by the first transparent conductive film 89. 
[0076] In the test pad according to the second embodiment of the present invention, the shorting 
bars are formed according to the respective R, G, and B pixels. Then, the test pads are formed in 
a predetermined portion of the pad region to apply the signal voltage for on/off testing to the 
respective shorting bars. Therefore, the resistance value of the shorting bar can be reduced. 
[0077] As mentioned above, the test pad for applying the signal voltage is formed in the 
predetermined portion of the shorting bar of the data side during on/off testing conducted after 
attaching the lower and upper substrates, so that the resistance value of the shorting bar can be 
reduced. Accordingly, it is possible to obtain reliability according to the test. 
[0078] In view of the fact that the area of the test pad becomes smaller as the resolution 
becomes higher, it is not required that the width of the shorting bar be widened. 
[0079] It will be apparent to those skilled in the art that various modifications and variations 
can be made in the LCD device of the present invention without departing firom the spirit or 
scope of the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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